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Abstract 
In this study we analyze the difference in perception regarding the BPM initiative between management 
and employees of an operational department of the Peruvian Air Force and compared the BPM Maturity 
with benchmark studies. The research question is: Does differences in perception of BPM Maturity 
between managers and employees lead to differences in the evaluation of process performance? The 
underlying BPM maturity model consists of 7 dimensions: Process Awareness, Process Description, 
Process Measurement, Process Control, Process Improvement, Process Resources and Knowledge, and 
Process IT Tools. The total dataset consists of 241 respondents and validated scales were used to measure 
BPM Maturity and Process Performance. The results show that there are no significant differences 
between managers and employees. Regression analysis shows that Process Measurement, Process Control 
and Process Resources are the key determents for Process Performance. The results offer opportunities to 
launch new BPM initiatives within the case study organization. 
Keywords 
Business Process Management Maturity, Process Performance, Government, Case study. 
Introduction 
In the past decade studies on business process management (BPM) and specifically maturity have grown 
rapidly (Ravesteijn et al. 2012; Rosemann and vom Brocke 2010). Partially this is due to the perception 
that attention to process management increases the competitive advantage of organizations (Ravesteyn et 
al., 2012; Dijkman et al. 2015). There is an increasing number of research studies that confirm the notion 
that business process management maturity and process performance are related (Krishnan and Kriebel 
2000; Jiang et al. 2004). However there seem to be differences according to the type of organization as 
Ravesteyn et al. (2012) stated that “the level of maturity differs depending on the type of organization, we 
found that financial organizations are typically more mature than other private organizations and that 
government organizations are the least mature”. In the same study it is concluded that to increase BPM 
maturity (BPMM) the adoption of changes needs continuous attention by management. That there is a 
clear difference between how employees and management perceive business process management 
maturity is confirmed by De Waal et al. (2017). The objective of this paper is to study BPM maturity, and 
the perceptions of managers and employees, in more detail at (semi-)government organizations. For this a 
case study is conducted at the Peruvian Air Force (FAP), after which the outcomes are compared to a 
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study on BPMM at a University (De Waal et al., 2017) and a benchmark for which data was collected in 
the Netherlands during 2015. 
Peruvian Air Force 
Peruvian public institutions, among which is included the Peruvian Air Force, are looking for substantial 
improvements in the management of their resources, based on the needs of the State who increasingly 
demands institutions to do more with fewer resources and shrinking budgets. Subsequently, in recent 
years Peru has been developing a reform process based on the principles of modernization of the State as 
part of the National Strategy for Modernization of Public Administration (Presidencia del Consejo de 
Ministros, 2012) and the implementation of the National Policy of Modernization in Public 
Administration (Presidencia del Consejo de Ministros, 2013). However, the results have not reached the 
expected levels due to, among other causes, the fact that these organizations keep working under a 
functional business orientation, which must be changed progressively to a Business Process orientation. 
Within that context, in 2014 the General Command of FAP established rules and procedures in order to 
migrate from a functional organization to an organization based on Business Process Management, which 
included the identification, definition and layout of operational or mission processes of the military 
institution. The Ministry of Defense of Peru referred to FAP in 2014 the work plan to implement Process 
Management in Defense, with deliverables such as Process Maps and Process and Procedures 
Management Manuals (Ministerio de Defensa, 2014) set for three Peruvian Forces (navy, army and air 
force). 
In FAP, the Direction of Rationalization (DIRAC) is in charge of guidance and technical advice for the 
identification, design and description of the processes in the command units, in order to change from its 
functional design to a Business Process oriented design. As a result, the organizational structure of FAP 
was arranged in order to ensure its modernization and the adaptation to future trends in national defense. 
After two years from the beginning of the transition from functional management to a business process-
based management, developments in BPM are not significant. Considering experiences as those of the 
German Air Force (Stein, 2011) and the Spanish Army (Escrigas, 2011) whose BPM implementation took 
10 and 14 years respectively, because of delays and failures arising during its implementation, there is 
evidence that FAP is showing a similar situation, so it is necessary to identify the main factors that are 
affecting the transition and assess the current level of maturity of BPM in order to ensure a successful 
implementation. 
The findings of this case study will reveal the progress of FAP in terms of maturity of BPM on the basis of 
theories and previous research. The BPM maturity level and factors involved in the process of transition -
from functional to process based - will be identified, in order to determine what is missing for the 
institution to be consolidated within BPM. These findings will also facilitate the implementation of BPM 
in other public organizations in Peru and the Netherlands. 
In the next section the theoretical foundation is provided followed by a description of the research 
methodology. Subsequently the results are discussed after which the paper finishes with conclusions, 
limitations and implications. 
Theoretical foundation 
BPM is a management technique that evolved from total quality management and business process re-
engineering (Ravesteyn, 2007). Dijkman et al. (2015) defines BPM as “a contemporary management 
technique that focuses on managing an organization’s operations in terms of business processes.” 
Business processes are central to BPM and, following Davenport (1993), are defined as a sequence of 
structured activities that are measured with the aim to produce outputs for a specific customer. One 
stream of research within the BPM domain is related to studying BPM maturity and developing BPM 
capabilities (Bucher and Winter, 2010) in order to improve the efficiency and effectivity of business 
processes. Although there are still many discussions on how organizations should achieve maturity 
(Dijkman et al. 2015), one important aspect when trying to increase BPM maturity is the role of 
management. Several studies find that management awareness in regards to the importance of process 
orientation in organizations is fundamental to achieve success (Cronemyr and Danielsson, 2013; Shafiei 
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and Hajiheydari, 2014). This is endorsed by Ravesteyn and Batenburg (2010) who found that 
management support for BPM should be considered a critical success factor. 
In this study an integrated model developed by Ravesteyn et al. (2012) is used for determining BPM 
maturity. This multidimensional model consists of 7 dimensions namely Process Awareness, Process 
Description, Measurement of Processes, Management of Processes, Process Improvement, Process 
Resources and Knowledge and Information Technology (see table 1). Across theses dimensions 37 BPM 
capabilities are defined that need to be measured to determine the BPM Maturity of an organization 
(Polites et al. 2012).  
Dimension Description 
Process awareness Management realizes the importance of a process oriented organization 
and includes this in its strategy 
Process description Processes and related information within the organization are identified 
and captured in process descriptions 
Process Measurement A system to measure and control processes is in place in order to be able to 
improve processes 
Process Control Process owners are assigned within the organization whom are 
‘horizontally’ responsible for managing processes 
Process improvement The organization strives to continually improve processes and there is a 
system in place to enable this 
Process resources and 
knowledge 
The organization has adequate resources (such as people with process 
knowledge) to create a “culture of process orientation” 
Process IT Tools The organization uses IT to design, simulate and execute processes, and to 
provide real-time measurement information (key performance indicators) 
Table 1. The Dimensions of the BPM Maturity Model (cf. Ravesteyn et al. 2012) 
As described above increasing BPMM should lead to a better performance of business processes. There 
the BPMM model by Ravesteyn et al. (2012) also has a process performance construct based on 12 process 
performance variables. BPM capabilities and process performance variables in the model are measured on 
a scale of 1 to 5. The lowest level (1) is labeled ‘initial’ and the highest maturity level (5) ‘optimizing’. 
BPM Maturity Process Performance
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Figure 1. Conceptual model BPM Maturity and Process Performance 
Using this a maturity score per dimension as well as for the overall BPMM can be calculated. 
Organizations with a low BPMM (initial state) have almost no grip on their processes and are managing 
these in an ad-hoc manner. Subsequently organizations that have a higher BPMM score are continuously 
analyzing and design their processes in order to implement improvements, manage the processes that are 
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enacted and retrieve information with the aim to evaluate performance and if necessary start a new 
improvement process (again analyzing, designing, implementing etc.). The conceptual model used for this 
study is shown in Figure 1. 
Research Methodology 
This section describes the procedure to collect data and the validation of the scales of BPM Maturity and 
process performance.  
Data collection and analysis  
The dataset is composed of three sources: a study on BPM Maturity at the Peruvian Air Force operations 
department, a study at a university of applied sciences in the Netherlands, and a data collection in 
different organizations, in order to construct a benchmark, during 2015 in the Netherlands. In all studies, 
respondents were asked about their experiences with process management within their daily activities. 
The aim was to collect data on the seven dimensions of BPM Maturity and the dimensions of process 
performance. The questionnaire consisted of 53 items related to the core elements of the conceptual 
model namely BPM maturity (37 items) and process performance (12 items) as well as general questions 
to capture supporting variables such as size, sector, knowledge and experience in BPM. All items had five 
answer categories (1 = fully disagree, 5 = fully agree) of which the respondents selected the degree to 
which they agreed or disagreed with the given statements. 
The data at the Peruvian Air Force was collected from members of different operation units, which were 
officially designed by the Peruvian Government as responsible for BPM implementation in their units. 
The data was collected in 2016 with the questionnaire translated in Spanish. In total 56 Air Force 
members participated. Of these, 30% had management positions and 70% was employed within the 
operation units. 
The dataset of the university was collected from employees and staff in the last weeks of December 2015 
and first weeks of January 2016. The survey was conducted using a web-based tool and it was sent to the 
respondents’ corporate mail address. The respondents had a deadline of 14 days to fill in the survey. After 
a week a reminder was sent. In this study, 696 people were contacted via e-mail (with a reminder sent 
after two weeks), of which 66 were willing to participate. This is a response rate of 9.5%. While this 
response rate can be considered low, it is not uncommon. In their meta-analysis of 35 e-mail and paper 
surveys Shih and Fan (2009) found similar or lower rates of response to a questionnaire than in our 
study. Of the respondents, 39% has a management position and 61% was employed within the staff 
department. 
The data of the benchmark was collected from employees in different organizations in the Netherlands. 
The respondents were selected by the researcher’s personal network through convenient sampling and as 
part of internships or BPM courses by bachelor and master students. The questionnaire was available 
online (e.g. via mail), but to retrieve the best (complete) data most of the bachelor and master students 
collected the data via structured interviews. The total data set amounts to 119 respondents. The 
respondents were mainly employed in the fields of services (38.7%), production (38.7%) and 
government/semi-public services (8.4%). 35.3% of the respondents were from organizations with less 
than 100 employees, 31.1% from organizations with employees between 100 – 1000, 21.8% from 
organizations between 1000 – 5000 employees and 11.8% from organizations with more than 5000 
employees. The sample consisted of business consultants, line- and staff managers, IT managers, 
employees and board members.  
To analyze the data, t-tests were conducted to determine the differences between the different datasets on 
BPM maturity and the differences between the managers and employees of the Peruvian Air Force. 
Furthermore, correlation- and regression analyses were performed to establish the relationship between 
BPM Maturity and process performance, and the influence of role (manager or employee) on this 
relationship. The analysis were performed with SPSS 23. 
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Instrument validation 
In order to validate the measurement of BPM Maturity dimensions and Process performance, factor 
analysis was performed to analyse the construct validity of the items. For all separate dimensions, 
principal component analysis (PCA) resulted in a one-factor solution. Table 2 shows the results. The 
eigenvalues were between 4.30 and 2.36, accounting for 69.3% to 58.9% of the explained variance. The 
factor loadings were between 0.894 and 0.575, which can be considered as being significant (Hair et al, 
1998). The reliability of the scales was confirmed by Cronbach’s alpha value of 0.892 to 0.765 (cf. 
Nunnally and Bernstien, 1994). To validate the measurement of BPM Maturity a PCA was conducted, 
resulted in a one-factor solution, with an own value of 4.85, accounting for 69.2% of the explained 
variance. The Cronbach’s alpha of 0.925 confirmed the reliability of the scale. In the same way, a PCA was 
conducted to validate the measurement of Process performance. This also resulted in a one-factor 
solution, with a own value of 7.24, accounting for 60.3% of the explained variance. The reliability of the 
scale was confirmed with a Cronbach’s alpha of 0.939. 
Construct/Dimension Number 
of items 
Eigen 
value 
Explained 
variance 
Factor loading 
(Max.) 
Factor 
loading 
(Min.) 
Cronbach’s 
alpha 
BPM Maturity 7 4.85 69.2 .873 .763 .925 
Process Awareness 4 2.36 58.9 .815 .650 .765 
Process Description 6 3.55 59.2 .835 .575 .857 
Process Measurement 5 3.07 61.4 .822 .707 .842 
Process  Control 5 3.23 64.5 .860 .691 .856 
Process Improvement 6 3.63 60.5 .855 .713 .867 
Process Resources  4 2.77 69.3 .894 .707 .851 
Process IT Tools 7 4.30 61.5 .833 .660 .892 
Process Performance 12 7.24 60.3 .843 .679 .939 
Table 2. Factor Analysis and Reliability of BPM Maturity Scales and Process Performance 
Results 
In this section the results of the survey will be described. First, the scores of the BPM Maturity will be 
presented for the different datasets. Second, the relationship between BPM Maturity and Process 
Performance of the Peruvian Air Force dataset will be shown. 
BPM Maturity 
The BPM Maturity of the Peruvian Air Force, the 2015 Benchmark and University was resp. 2.63, 3.06 
and 2.39 (scale 1 – 5). In Figure 2, the maturity on the different dimensions of BPM Maturity is shown. On 
all dimensions the scores of the Benchmark are higher than the scores of the respondents of the Peruvian 
Air Force and University. As shown in Table 3, all differences between the Benchmark and Peruvian Air 
Force are significant.  
As shown in Table 4, the differences between the Peruvian Air Force and the University are only 
signification for Process Description, Process Measurement and Process Control. On all dimensions the 
scores of the Peruvian Air Force are higher than the scores of the University, except Process Awareness. 
If the dataset of the Peruvian Air Force split into managers and employees the BPM maturity was resp. 
2.64 and 2.63. Although the scores of managers on Process Control and Process Resources are slightly 
higher than the scores of the employees, Table 5 shows that on all dimensions the differences are not 
significant. This means that both groups perceive the same level of maturity in their organization. 
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Figure 2. BPM Maturity of Benchmark 2015, Peruvian Air Force and University 
 
 Mean scores 
Two sided t-test of equality 
of means 
 
Benchmark 
2015 
(N=119) 
Peruvian 
Air Force 
(N=56) 
difference t-value 
degrees of 
freedom 
p-
value 
BPM Maturity 3,10 2,63 0,47 4,76 137 ,000 
Process Awareness 3,10 2,73 0,57 5,42 143 ,000 
Process Description 3,19 2,88 0,31 2,37 173 ,019 
Process Measurement 3,11 2,72 0,39  3,22 131 ,002 
Process Control 3,05 2,73 0,32 2,54 152 ,012 
Process Improvement 3,14 2,61 0,53 4,26 173 ,000 
Process Resources 3,18 2,58 0,60 4,24 172 ,000 
Process IT Tools 2,73 2,20 0,53 4,13 142 ,000 
Table 3. Differences between Benchmark 2015 and Peruvian Air Force on BPM Maturity 
 
 Mean scores 
Two sided t-test of equality 
of means 
 
University 
(N=66) 
Peruvian 
Air Force 
(N=56) 
difference t-value 
degrees of 
freedom 
p-
value 
BPM Maturity 2,40 2,63 0,23 2,24 120 ,027 
Process Awareness 2,76 2,73 -0,03 -0,25 119 ,806 
Process Description 2,50 2,88 0,38 2,91 120 ,004 
Process Measurement 2,29 2,72 0,43  3,65 120 ,000 
Process Control 2,38 2,73 0,35 2,68 120 ,008 
Process Improvement 2,37 2,61 0,24 1,76 120 ,081 
Process Resources 2,32 2,58 0,26 1,76 120 ,081 
Process IT Tools 2,18 2,20 0,02 0,09 120 ,928 
Table 4. Differences between University and Peruvian Air Force on BPM Maturity 
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 Mean scores 
Two sided t-test of equality 
of means 
 
Managers 
(N=17) 
Employees 
(N=39) 
difference t-value 
degrees of 
freedom 
p-
value 
BPM Maturity 2,64 2,63 0,01 0,04 54 ,967 
Process Awareness 2,60 2,79 -0,19 -1,12 54 ,270 
Process Description 2,84 2,89 -0,05  -0,22 54 ,828 
Process Measurement 2,69 2,73 -0,04 -0,16 54 ,878 
Process Control 2,81 2,69 0,12 0,63 54 ,533 
Process Improvement 2,62 2,61 0,01 0,05 54 ,958 
Process Resources 2,71 2,53 0,18 0,77 54 ,444 
Process IT Tools 2,19 2,20 -0,01 -0,02 54 ,987 
Table 5. Differences between Managers and Employees of Peruvian Air Force on BPM 
Maturity 
BPM Maturity and Process Performance 
To present the results of the correlations and regression analyses between BPM Maturity and Process 
Performance of the Peruvian Air Force, we first checked that both the dependent variables and the 
independent variables were not skewed in their distribution. The correlations between (the dimensions 
of) BPM Maturity and Process Performance is shown in Table 6. The correlations of the managers is 
shown above the diagonal, and the correlations of the employees below the diagonal. The correlations of 
the managers are between .930 and .145, and of the employees between .851 and .202, which can be 
classified as high to low (Cohen, 1992). Overall, the correlations of the two subsamples are almost equal 
and mostly significant. 
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Process Awareness ,485* 0,408 0,145 0,18 0,423 ,635** ,564* 0,251
Process Description ,548** ,814** ,7 59** ,7 06** ,596* ,666** ,930** ,699**
Process Measurement ,645** ,7 27 ** ,7 06** ,660** ,7 29** ,593* ,914** ,850**
Process Control ,561** ,654** ,687 ** ,845** 0,3 0,464 ,7 87 ** ,625**
Process Improvement ,489** ,466** ,566** ,7 32** 0,35 0,36 ,7 58** ,618**
Process Resources ,355* 0,202 ,422** ,508** ,660** 0,463 ,7 20** ,843**
Process IT Tools ,353* ,368* ,554** ,500** ,7 00** ,7 66** ,7 58** ,591*
BPM Maturity ,7 05** ,7 14** ,831** ,844** ,851** ,7 35** ,7 88** ,841**
Process Performance ,57 1** ,415** ,668** ,7 45** ,648** ,682** ,606** ,7 94**  
Table 6. Correlations between BPM Maturity and Process Performance for managers 
(above the diagonal) and employees (below the diagonal) subsamples of the Peruvian Air 
Force (** p<.01; *p<.05; 2-tailed). 
Figure 3 shows the relationship between BPM Maturity and Process Performance. The significant 
(standardized) regression (beta) coefficients are represented by the one-way-directed arrows in the figure. 
A regression analyses was performed (method Stepwise) for Process Performance as dependent variable, 
with the seven dimensions of BPM Maturity as independent variables and Role (manager or employee) as 
dummy variable. For the OLS regression model applied, the potential problem of multicollinearity was 
investigated by computing VIF factors for each predictor in the regression model. Although in some cases 
correlations between independent variables were relatively high, VIF factors in none of the models 
exceeded 5 – a commonly applied rule of thumb (Hair et al., 1998).  
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Figure 3. Significant regressions between BPM Maturity and Process Performance of the 
Peruvian Air Force dataset with Role as dummy variable (**<.01) 
Dependent variable Predictor Beta p Adjusted R² F df p
Cost Process IT Tools .546 .000 28,5 22,514 54 .000
Traceability Process Measurement .623 .000 37 ,7 34,233 55 .000
Efficiency Process Measurement .694 .000 45,4 16,261 55 .000
Process Resources .314 .010
Process Description -.356 .025
Lead-time Process Measurement .405 .001 41 ,6 20,613 55 .000
Process Resources .352 .005
Customer focus Process Resources .500 .000 51,6 30,332 55 .000
Process Control .355 .001
Continuous improvement Process Resources .393 .001 46,9 25,302 55 .000
Process Control .430 .000
Quality Process Measurement .601 .000 51,4 20,057 54 .000
Process Resources .429 .002
Process IT Tools -.281 .044
Measureability Process Resources .442 .000 45,5 23,951 55 .000
Process Control .368 .002
Employee satisfaction Process Control .37 3 .004 33,8 15,032 55 .000
Process Resources .336 .008
Competitive advantage Process Control .424 .001 34,5 15,47 7 55 .000
Process Resources .286 .023
Flexibility Process Control .408 .006 40,3 19,597 55 .000
Process Description .301 .041
Comprehensible Process Improvement .429 .001 16,9 12,166 55 .001  
Table 7. Multiple regression analysis between BPM Maturity and Process Performance 
dimensions of the Peruvian Air Force dataset with Role as dummy variable 
The results from the regression model show that Process Measurement, Process Control and Process 
Resources holds a significant relationship with Process Performance. The explained variance (adjusted 
R²) of the regression model is relatively high: 73.4% (F=51,463, df=55, p=.000). 
To analyze the influence of the BPM Maturity dimension on each Process Performance dimension, a 
multiple regression analyses was performed (method Stepwise) with Role (manager or employee) as 
dummy variable. 
The results from the twelve multiple regression models is shown in Table 7. All regression coefficients are 
significant, as well as the regression models. Based on this we can state that:  
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• Process Resources is the main predictor for all Process Performance dimensions, except Cost, 
Traceability, Flexibility and Comprehensible  
• Process Measurement is a main predictor for Traceability, Efficiency, Lead-time and Quality. 
• Process Control is the main predictor for Customer focus, Continuous improvement, 
Measurability, Employee satisfaction, Competitive advantage and Flexibility. 
• Process IT Tools is a predictor for Cost and Quality. 
• Process Improvement is the main predictor of Comprehensible. 
• Process Description is a predictor of Efficiency and Flexibility.  
• Process Awareness is no predictor for Process Performance dimensions.  
• The Role of manager or employee has no significant impact on the relation of BPM Maturity and 
Process Performance. 
Conclusion, Discussion and Implications 
This study shows the perception of BPM Maturity within an operation department of the Peruvian Air 
Force, compared with a Dutch University and a benchmark of different organizations in 2015.  
Furthermore, the relationships between the dimensions of BPM Maturity and Process Performance were 
investigated and the differences between managers and employees on BPM Maturity. The total dataset 
consists of 241 respondents and validated scales were used to measure BPM Maturity and Process 
Performance.  
The findings show that the perception of BPM Maturity of the operation department was lower than the 
benchmark respondent, but higher than the university respondents. On all dimensions the differences 
were significant. An explanation can be that the benchmark mainly consists of profit organizations, which 
predominantly have a higher maturity level. In comparison with the university, the operation department 
has a higher maturity level on the dimensions Process Description, Process Measurement and Process 
Control. No differences were found between managers and employees. From these findings we can 
conclude that the respondents of the operation department managers assess the current BPM maturity 
equal and generally higher than the respondents of the university. Correlation and regression analysis 
showed that significant relations were found between the dimensions Process Measurement, Process 
Control and Process Resources on Process Performance. Differences between managers and employees on 
BPM Maturity dimensions have no effect on Process Performance. 
In the context of the operation department of the Peruvian Air Force the findings are highly relevant for 
future BPM initiatives. As the three significant dimension consists of BPM capabilities it can be argued, 
based on these results that the department to succeed in BPM initiatives these capabilities are the most 
important. For Process Measurement, this means that the output, deliverables and Key Performance 
Indicators (KPIs) are defined and actively measured. For Process Control, explicit roles must be defined 
for managing different process aspects such as process design, analyses, implementation, execution, and 
improvement and process performance regularly evaluated. For Process Resources and Knowledge, to 
execute a process conform its goals the right people and resources need to be provided. Furthermore, the 
organization should take care that the people that participate in a process are sufficiently trained and have 
the competences needed to execute the process. Finally there should be formal and informal communities 
within the organization in which process oriented employees (e.g. process-owners, -analysts) actively 
share their knowledge and experiences. Hereby, for BPM initiatives it is important that different 
stakeholders have the same level of BPM Maturity. Due impression management theory, individuals 
attempt to control the impressions others form of them (Leary and Kowalski, 1990). Since in this case 
study no difference were found between managers and employees impressions, we can conclude that 
there are promising opportunities to launch new BPM initiatives. 
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